This study assessed the relation between perineal body length and the risk of perineal laceration extending into the anal sphincter during vaginal delivery in primigravid patients at an institution with a low utilization of episiotomy. This was a prospective study of primigravid patients in active labor. Primigravid women with singleton pregnancies who were in the first stage of labor at 37 weeks gestation or greater were recruited, and the admitting physician measured the length of the perineal body. The degree of perineal laceration and other delivery characteristics were recorded. Data were analyzed using univariate analyses, receiver-operator curve analyses, and multiple logistic regression for factors associated with increased severity of vaginal lacerations. The perineal body length, duration of second stage of labor, type of delivery, and patient age were associated (P < 0.1) with third-and fourth-degree (severe) perineal lacerations in primigravid women using receiver-operator curve analysis. Using logistic regression, only the duration of second stage of labor and length of the perineal body were significant (P < 0.04) predictors of third-and fourth-degree lacerations, with odds ratios of 32 (1.3 to 807 as 95% CI) and 24 (1.3 to 456), respectively. Both a perineal body length of ≤3.5 cm and a duration of second stage of labor >99 minutes were associated with an increased risk of third-and fourth-degree lacerations in primigravid patients. A nal sphincter lacerations place patients at increased risk for pelvic organ prolapse, genuine stress urinary incontinence, sexual dysfunction, and fecal incontinence (1-5). Operative vaginal delivery, persistent occiput posterior, and fetal macrosomia are known risk factors for anal sphincter injury (6-9); however, there is some evidence that a shortened perineal body may also be a risk factor for severe lacerations (10-13). Prior studies have been confounded by high rates of episiotomy, multiparous patients, and a retrospective design. Th e aim of our study was to assess the relation of perineal body length and other characteristics to the risk of perineal laceration extending into the anal sphincter during delivery in primigravid patients in an institution with a low episiotomy rate.
A nal sphincter lacerations place patients at increased risk for pelvic organ prolapse, genuine stress urinary incontinence, sexual dysfunction, and fecal incontinence (1) (2) (3) (4) (5) . Operative vaginal delivery, persistent occiput posterior, and fetal macrosomia are known risk factors for anal sphincter injury (6) (7) (8) (9) ; however, there is some evidence that a shortened perineal body may also be a risk factor for severe lacerations (10) (11) (12) (13) . Prior studies have been confounded by high rates of episiotomy, multiparous patients, and a retrospective design. Th e aim of our study was to assess the relation of perineal body length and other characteristics to the risk of perineal laceration extending into the anal sphincter during delivery in primigravid patients in an institution with a low episiotomy rate.
METHODS
Prior to the initiation of the study, approval was obtained from the institutional review board at Scott and White, Temple, Texas. All primigravid women with singleton pregnancies who were in the fi rst stage of labor with a gestational age of 37 and 0/7 weeks or greater were eligible for our prospective study. Primigravids were defi ned as women who had not carried a pregnancy past 20 weeks gestational age prior to the current gestation. Th e fi rst stage of labor was defi ned as the interval between the start of regular contractions combined with any cervical dilatation and/or eff acement until a cervical dilation of 10 cm was reached. Women with a fetal station greater than zero were excluded. Primigravid women delivered by cesarean and multigravid women were also excluded.
Th e resident physician measured the length of the perineal body upon presentation using a form for data collection that did not include any patient-identifying information. Th e perineal body length was defi ned as the distance from the posterior vaginal fourchette to the center of the anal orifi ce. Th is measurement was taken at rest while the patient was in the dorsal lithotomy position, using a sterile Q-tip. Th e measurement was recorded to the nearest tenth of a centimeter. A diagram of the distances measured was also included on the preprinted form. Th ese measurements were transcribed on the same form along with other patient characteristics, including maternal age, race, maternal height, maternal weight, and gestational age. After delivery, data on the degree of vaginal laceration, oxytocin use, length of second stage of labor, fetal presentation, fetal birth weight, use of episiotomy, and delivery type used were recorded. Th e delivering physicians, which included both residents and attending physicians, graded perineal lacerations clinically as none or fi rst through fourth degree. First-degree lacerations involve only the epithelial layer. Second-degree lacerations can extend into the perineal body but not into the external anal sphincter. Th ird-degree lacerations extend into the anal sphincter. Fourthdegree lacerations extend through the rectal mucosa.
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T. Lance Lane, MD, Christopher P. Chung, MD, Paul M. Yandell, MD, Thomas J. Kuehl, PhD, and Wilma I. Larsen, MD degree lacerations in primigravid women in an institution with a low episiotomy rate. Our fi nding in univariate analysis that the length of the second stage of labor and having had an operative delivery were risk factors for third-or fourth-degree laceration corroborated many prior studies. However, using logistic regression analysis, we found that a perineal body length of ≤3.5 cm and a second stage of labor >99 minutes were the most predictive for risk of third-and fourth-degree lacerations.
Several studies have addressed perineal body length as a possible risk factor for severe perineal body lacerations during vaginal delivery (10) (11) (12) (13) (14) . Th ese studies diff er from ours. Th ey all had episiotomy rates much greater than our rate of <2%. Th e study by Deering, which more closely matched our patient population, was retrospective in nature and included both multiparous and primiparous patients. In another American study, most patients were of Asian descent (14) . However, our average perineal body length of 3.7 cm was consistent with the average perineal body reported in other Western studies (12) (13) (14) (15) . A recent study by Tsai et al failed to show a relationship between perineal body length and severe lacerations; however, this study had a larger operative vaginal delivery rate, a higher episiotomy rate, and a higher number of occiput posterior deliveries, which may have made reasons for severe lacerations less clear (14) .
Cases were partitioned into two categories of lacerations-1) none to second degree and 2) third or fourth degree-with variables presented as means with standard deviations or percentages. Th e data were analyzed using univariate analyses (Student's t test or chi-square test) for diff erences. Receiver-operator curve analyses were performed on parametric variables to identify thresholds and statistical diff erences associated with third-and fourth-degree lacerations. Variables with trends (P < 0.1) were formatted as logistical for evaluation using a multiple logistic regression model to identify those with signifi cant associations with increased severity of vaginal lacerations. Th e fi nal model included variables with P < 0.05.
RESULTS
Data were collected on 127 women from December 2011 through March 2013. Eighty-nine percent of the measurements were obtained by two physicians. Tables 1 and 2 list the parametric and nonparametric variables. Th e mean perineal body length among these primigravid women averaged 3.7 cm, with a range of 2.3 to 5.0. Among this group of women, the rate of third-and fourth-degree lacerations was 3.9% (5/127).
Th e relation of patient characteristics to the two subgroups of lacerations is shown in Table 3 with results of univariate analyses. A tendency was seen with patient age and perineal body length (P ≤ 0.1) being related to variation in laceration degree. Th e duration of second stage of labor and operative vaginal delivery were signifi cant in relation to variation in laceration degree (P ≤ 0.05). Receiver-operator curve analysis was used to set thresholds for age, perineal body length, and duration of second stage of labor, and a logistic regression model was used to identify independent associations from among these four variables, using the threshold values (Table 4 ). Both the duration of second stage of labor and perineal body length were found to have signifi cant (P < 0.04) independent associations with third-and fourth-degree lacerations. Th e odds ratio for the duration of second stage >99 minutes was 32 (1.3 to 807, 95% CI). Th e odds ratio for perineal body length ≤3.5 cm was 24 (1.3 to 456).
DISCUSSION
Th is is the fi rst prospective trial to address the association of perineal body length with the risk of third-and fourth- Th e long-term morbidity associated with severe perineal lacerations remains signifi cant. We need to continue to better characterize the risk factors that can lead to these unwanted outcomes. Further research in the area of perineal anatomy may help patients avoid severe lacerations. *Overall model P = 0.0004 with 98% of 127 cases correctly classified. † Criteria were developed for quantitative variables using receiver-operator curve analyses. Perineal body length: area under the curve (AUC) of 0.71; P = 0.047; sensitivity 80%; specificity 66%. Age: AUC of 0.75; P = 0.005; sensitivity 80%; specificity 75%. Second stage duration: AUC of 0.82; P < 0.0001; sensitivity 80%; specificity 88%.
One strength of our study was its inclusion of only primigravid women. As in the study by Tsai et al, excluding multiparous patients excludes the potential bias of parity on perineal body length (14) . Also, primigravid patients have a greater risk of severe lacerations. We also had two physicians performing most measurements, which decreased interobserver bias on perineal body lengths. Th is was also a weakness in that patient collection was limited to the times when those physicians were working in the labor and delivery unit. Although our study showed signifi cance, having a higher patient volume would likely have increased the number of severe lacerations, strengthening our data. We also had a very low rate of third-and fourth-degree lacerations, at 3.9%.
